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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 6, 8, 10 and 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Rusta-Sellehy et al. (US 2003/0091876 A1) in view of Nagasawa et 
al. (US 4,988,283). 

Rusta-Sellehy et al. discloses in Figure 1, a method for controlling a fuel cell 
system comprising a fuel cell stack, comprising the steps: (1) initiating a start-up for 
supplying the hydrogen to the fuel cell stack via a hydrogen line (11) and supplying an 
oxidant to the fuel cell stack via an oxidant line (3) (paragraph 0010); (2) detecting 
hydrogen pressure inside the hydrogen supply line with a pressure sensor (18) and; 
based on the detected hydrogen pressure, selectively opening/closing a hydrogen valve 
for controlling the hydrogen flow rate through the supply line (paragraph 0046). He also 
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discloses a step for opening the hydrogen valve for a given period of time in order to 
expel impure gases out of the fuel cell stack and the hydrogen supply line (paragraph 
0053). 

Rusta-Sellehy et al. does not disclose the method of controlling a fuel cell system 
which detects the output voltage and current of the fuel cell stack; and based on 
detected current, selectively driving an air pumping device, in a pulse width modulated 
manner, for controlling air flow rate through the air supply conduit line; and wherein the 
opening/closing operation of a hydrogen valve is done with a pulse signal; and further 
comprising shutting down the fuel cell system when the output voltage of the fuel cell 
stack is below a present safety threshold of output voltage. 

Nagasawa et al. discloses a detecting means for detecting a voltage and a 
current of the fuel cell stack (column 2 lines 43-47) and based on the detected current 
the air supplied to the fuel cells can be automatically controlled (column 18 lines 30-32). 
Nagasawa et al. discloses the air supply device and opening/closing valve of the 
hydrogen supply line are pulse width modulated (column 2 lines 56-59). He also 
discloses a method of shutting down the fuel cell when the fuel cell stack is below a 
safety threshold output voltage (column 18 lines 32-36). 

Rusta-Sellehy et al. and Nagasawa et al. are analogous art because they are 
from the same field of endeavor, fuel cells. At the time of the invention it would have 
been obvious to a person of ordinary skill in the art to combine the method steps of the 
Rusta-Sellehy et al. reference with the voltage a current detecting method steps of the 
Nagasawa et al. reference for the purpose of being able to easily control, through pulse 
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regulated signals, the air pump supply and hydrogen supply to the fuel cell stack and to 
increase or decrease the mount of current or voltage being supplied by or used by the 
fuel cell stack and to shut down the fuel cell if the safety parameters are threatened. 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Rusta- 
Sellehy et al. (US 2003/0091876 A1) and Nagasawa et al. (US 4,988,283) and in further 
view of Andou et al. (US 6,638,653 B2). 

Rusta-Sellehy et al. and Nagasawa et al. disclose the method for controlling a 
fuel cell system in Claim 6 above, but do not disclose the method wherein the start-up 
comprises the steps of (a) opening the hydrogen valve to cause the hydrogen flow to 
the fuel cell stack; (b) actuating the air pumping device to supply a maximum flow rate 
of air to the fuel cell stack for a given period of time; and (c) controlling the air pumping 
device to supply air in a minimum air flow rate to the fuel cell stack. 

Andou et al. discloses a fuel cell system to which fuel gas and oxidant gas are 
supplied to generate electricity; a fuel gas flow control valve controls the rate at which 
fuel gas is supplied to the fuel cell (column 5 lines 3-8); actuating the air compressor to 
supply a maximum flow rate of air (column 5 lines 47-50) for a predetermined period of 
time (column 6 lines 10-12); and controlling the air compressor to supply air in a 
minimum air flow rate to the fuel cell stack (column 6 lines 13-15). 

Rusta-Sellehy et al., Nagasawa et al. and Andou et al. are analogous art 
because they are from the same field of endeavor, fuel cells. At the time of the 
invention it would have been obvious to one of ordinary skill in the art to incorporate into 
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the Rusta-Sellehy et al. and Nagasawa et al. fuel cell stack, the steps of controlling the 
maximum and minimum air flow rates, as in the Andou et al. reference, for the purpose 
of preventing the incomplete combustion of fuel gas due to lack of air flow and to 
prevent decreases cell voltage (Andou et al. column 6 lines 21-25). 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Rusta- 
Sellehy et al. (US 2003/0091876 A1) and Nagasawa et al. (US 4,988,283) and in further 
view of Kobayashi et al. (US 2002/0146606 A1). 

Rusta-Sellehy et al. and Nagasawa et al. disclose the method for controlling a 
fuel cell system in Claim 6 above, but do not disclose the method further comprising a 
step of controlling the temperature of the fuel cell stack within a preset range. 

Kobayashi et al. discloses in paragraph 0086, the temperature of the fuel cell 
being operated in a range between 80° to 90° C. 

Rusta-Sellehy et al., Nagasawa et al. and Kobayashi et al. are analogous art 
because they are from the same field of endeavor, fuel cells. At the time of the 
invention it would have been obvious to a person of ordinary skill in the art to use the 
fuel cell stack of Rusta-Sellehy et al. and Nagasawa et al. with a preset temperature 
range, as in the Kobayashi et al. reference for the purpose of determining if the fuel cell 
is in optimal running condition for supplying air flow to the fuel cell stack without it 
having to be cooled down or warmed up before running. 
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Claims 1 1 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Rusta-Sellehy et al. (US 2003/0091876 A1) and Nagasawa et al. (US 4,988,283) 
and in further view of Knights et al. (US 6,500,572 B2). 

Rusta-Sellehy et al. and Nagasawa et al. disclose the method for controlling a 
fuel cell system in Claim 6 above, but do not disclose the method of Claim 6 wherein the 
control of air flow rate comprises: (a) setting the air flow rate to a minimum level when 
an output current of the fuel cell stack is smaller than a lower limit; (b) setting the air 
flow rate to three times of a required level in accordance with the output current when 
the output current is greater than the lower limit but smaller than an upper limit; and (c) 
setting the air flow rate to a maximum level when the output current is greater than the 
upper limit, and; the method wherein the step of controlling the air pumping device in 
accordance with the output voltage of the fuel cell stack whereby when the output 
voltage is lower than a preset lower bound, the air pumping device is caused to provide 
air flow with a maximum air flow rate for a given period of time and then resumes a 
regular flow and at the same time, the hydrogen exhaust valve is opened for a given 
period of time and then shut down. 

Knights et al. discloses the operation of the fuel cell with different current limits. 
When the performance of the fuel cell drops to a low limit, the flow controller is set to 
introduce a baseline level of 0.8% air into the fuel cell stack that would increase to a 4% 
level if the voltage drops to below a lower limit, which is three times a required limit of 
air (column 8 lines 35-40). He also discloses the method step of controlling the air 
pumping device in accordance with the output voltage of the fuel cell stack whereby the 
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output voltage is lower than a preset lower bound, the air pumping device supplies a 
maximum air flow of 4% to the fuel supply line for given period of time and then 
resumes a regular flow and maintains the voltage of the fuel cell (column 8 lines 35-67). 

Rusta-Sellehy et al. and Nagasawa et al. and Knights et al. are analogous art 
because they are from the same field of endeavor, fuel cells. At the time of the 
invention it would have been obvious to one of ordinary skill in the art to incorporate into 
the Rusta-Sellehy et al. and Nagasawa et al. fuel cell stack, the method steps of 
controlling the air flow rate based upon the output current of the stack and the method 
of controlling the air compressor in accordance with the output voltage of the stack. The 
motivation for doing so would be to know if poisoning of the fuel cell is occurring due to 
a low output voltage and introducing the air flow and because the introduction of 
different air flow rates influences the current output of the fuel cell. 



Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Karie O'Neill whose telephone number is (571) 272- 
8614. The examiner can normally be reached on Monday through Friday from 8am to 
5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Barr can be reached on (571) 272-1414. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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SUPERVISORY PATENT EXAMINER 



